A tyrosine-based sorting signal regulates intracellular trafficking of protease-activated receptor-1: multiple regulatory mechanisms for agonist-induced G protein-coupled receptor internalization.
Protease-activated receptor-1 (PAR1), a G protein-coupled receptor (GPCR) for thrombin, is irreversibly proteolytically activated, internalized, and then sorted to lysosomes and degraded. Internalization and lysosomal sorting of activated PAR1 is critical for termination of receptor signaling. We previously demonstrated that activated PAR1 is rapidly phosphorylated and internalized via a clathrin- and dynamin-dependent pathway that is independent of arrestins. Toward understanding the mechanisms responsible for activated PAR1 internalization through clathrin-coated pits we examined the function of a highly conserved tyrosine-based motif, YXXL, localized in the cytoplasmic carboxyl tail of the receptor. A mutant PAR1 in which tyrosine 383 and leucine 386 were replaced with alanines (Y383A/L386A) was significantly impaired in agonist-triggered internalization and degradation compared with wild-type receptor. In contrast, constitutive internalization, and recycling of unactivated PAR1 Y383A/L386A mutant was not affected, suggesting that tonic cycling of the mutant receptor remained intact. Strikingly, a PAR1 C387Z truncation mutant in which the YXXL motif was exposed at the C terminus constitutively internalized and degraded in an agonist-independent manner, whereas C387Z truncation mutant in which the critical tyrosine and leucine were mutated to alanine (C387Z-Y383A/L386A) failed to internalize. Inhibition of PAR1 C387Z mutant constitutive internalization with dominant-negative K44A dynamin blocked agonist-independent degradation of the mutant receptor. Together these findings strongly suggest that internalization of activated PAR1 is controlled by multiple regulatory mechanisms involving phosphorylation and a highly conserved tyrosine-based motif, YXXL. This study is the first to describe a function for a tyrosine-based motif, YXX, in GPCR internalization and reveal novel complexities in the regulation of GPCR trafficking.